Tumor metastasis but not tumor growth is dependent on Src-mediated vascular permeability.
Vascular endothelial growth factor (VEGF)-induced vascular permeability (VP) is a hallmark of tumor growth and metastasis. Previous studies have shown a requirement for Src kinase in VEGF-mediated VP and signaling in blood vessels. In this study, we have examined the effect of Src-mediated reduced VP on tumor growth and metastasis. The growth and spontaneous metastasis of VEGF-expressing tumor cells were determined in Src-knockout (src(-/-)) or control mice (src(+/+) or src(+/-)). In comparison to control mice, src-null mice had a significant reduction in tumor-induced VP as well as a subsequent reduction in spontaneous metastasis. In contrast, primary tumor weight and vascular density were unchanged between src-null and control mice. Consistent with a role for Src in the extravasation of tumor cells from the circulation, direct intravenous injection of lung carcinoma cells resulted in a more than 2-fold reduction in lung tumor burden in src-null mice compared to control mice. The comparison of the results from the experimental metastasis and the spontaneous metastasis models suggests that there are defects in VP in the primary site of Src-deficient mice and that there may be an essential role for Src and Src-mediated VP in tumor metastasis to the lung.